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Structural chromosome changes induced by 8-eth- 
oxycaffeine  (EOC)  have  been  demonstrated  in 
plants by Kihlman (1). Reduction of mitotic activ- 
ity by EOC treatment has been observed in human 
fetal  kidney  cell cultures  (2)  and  in  embryo  skin 
cultures  (3).  An  increase  in  abnormal  postmeta- 
phases  in  treated  cultures  of  Sarcoma-180  indi- 
cated that  EOC also produced  chromosome aber- 
rations  in  mammalian  cells  (3).  Almost  all  the 
abberrations  induced  by  EOC  in  plants  may  be 
confined  to  the  nucleolar  constriction  (4).  This 
localization of activity is thought to be due to the 
preferential adsorption of EOC on the interface be- 
tween the  nucleolus and  the nuclear  sap,  thereby 
exposing the  nucleolar constriction to a  relatively 
higher concentration. 
The majority of human  chromosome transloca- 
tions  involve  the  satellited  chromosomes,  which 
also contain constrictions involved in nucleolar or- 
ganization (5).  Human leukocytes cuhured  in vitro 
were treated with 8-ethoxycaffeine to seek chromo- 
some aberrations that might have some bearing on 
the  mechanism  of human  chromosome  transloca- 
tion. 
MATERIALS  AND  METHODS 
Peripheral  blood  leukocytes  from  healthy  human 
donors were cultured by a modification of the method 
of  Moorhead  et  al.  (6).  One  ml  of  leukocyte-rich 
plasma was separated from hcparinized whole blood 
by  dextran  sedimentation  and  added  to  4  ml  of 
Parker's medium  (TC 199) containing penicillin and 
streptomycin.  Crude  phytohemagglutinin  extract  of 
Phaseolus vulgaris beans  (0.2  ml)  was  added  and  the 
cultures  were  incubated  at  37°C.  After  3  days  or 
longer the  cultures  were  treated  with  8-ethoxycaf- 
feine. Colchicine (0.02 ug/ml) was added for the final 
4 hours of culture to collect mitoses in the metaphase 
stage.  The  cells  were  then  expanded  in  hypotonie 
citrate, acid-fixed, and squashed in aceto-orcein. 
The  first  50  metaphase  plates  containing  46  well 
spread chromosomes were examined for chromosome 
aberrations.  Treated  cultures  were  compared  to 
untreated  controls  initiated  from  the  same  plasma 
sample. 
RESULTS  AND  COMMENTS 
In treated cultures there was an increase in chro- 
mosome  aberrations,  most  of which  were  single 
chromatid breaks. The details of treatment and re- 
sults are summarized  in Table I. 
A  third culture was treated on day 3 with 4  m~l 
EOC for 12 hours. The medium was then removed 
from  both  treated  and  control  cultures  and  re- 
placed with fresh medium containing 20  per cent 
autologous plasma.  A  recovery period of 24 hours 
was  utilized to  allow one  posttreatment  cell divi- 
sion.  In this  culture,  consecutive cells containing 
45, 46, or 47 well spread chromosomes were exam- 
ined for aberrations.  Of 88 cells, 71 had 46 chromo- 
somes,  10 contained  one additional  acentric frag- 
ment,  two  contained  isolated  chromatid  breaks, 
and five appeared to contain only 45 chromosomes. 
Karyotype  analysis  of the  five cells which  ap- 
peared  to  contain  only 45  chromosomes  revealed 
loss of a group 21-22 chromosome in two cells and 
loss of a  group 6-12 chromosome in another.  One 
cell had  one  chromosome  from group  13-15  and 
another from group 21-22 joined in very close sat- 
ellite association. The fifth cell contained an abnor- 
mal chromosome either resulting from a transloca- 
tion involving two missing chromosomes, one from 
291 group 6-12  and  one from group  21-22,  or  being 
the  result  of loss  of the  21-22  chromosome  and 
complex breakage of the 6--12 group chromosome. 
One cell contained a  group 21-22 chromosome 
with very short long arms, probably the result of a 
deletion.  Another  cell  contained  a  group  21-22 
TABLE,  I 
Incidence  of  Chromosome  Aberrations  in  Human 
Leukocyte Cultures Treated with 8 Ethoxycaffeine 
(EOC) 
EOC  treatment  Metaphase  cells 
Chroraatid 
Recov-  breaks 
Day  Dura-  ery  Nor- 
Cone. added  tion  period  real  1  2  2+  Otber 
Abnor- 
mal 
mM  hrs.  hrs. 
4  3  10  5  31  13  5  0 
Control  48  2  0  0 
5  4  17  0  20  15  4  2 
Control  44  6  0  0 
per  cent 
1  *  38 
0  4 
15  52 
0  12 
* Quadriradial rearrangement;  ~ Triradial rear- 
rangement. 
chromosome  with  greatly  elongated  satellites, 
equivalent in length to its long arms. 
Of 50 cells from the control culture, one cell con- 
tained an  additional  acentric fragment,  five con- 
tained single chromatid breaks, and one contained 
only 45 chromosomes. 
The  cells containing  paired  chromosome  frag- 
ments must have divided at least once in order to 
produce acentric fragments from single chromatld 
breaks.  Those  containing  such  fragments  repre- 
sented only one-half of the progeny of the preced- 
ing generation. Therefore, at the time of treatment, 
the percentage of cells containing breaks eventually 
functioning to  produce  acentric fragments would 
have  been  at  least  twice the  percentage  of ceils 
actually found to contain such fragments.  On this 
basis, the treated culture contained 22 per cent and 
the control culture 4 per cent of cells with breaks 
capable of producing acentric fragments. Although 
three of the ten acentric fragments apparently were 
derived from group 16-18 chromosomes, there were 
not enough acentrics to  firmly indicate that  any 
chromosomal  area  was  especially  vulnerable  to 
breakage by EOC. 
These preliminary data  suggest  that  8-ethoxy- 
caffeine is capable of producing chromosome aber- 
rations in human leukocytes cultured in vitro.  Fur- 
ther  observations will  be  necessary  to  determine 
FIGURE 1  Karyotype of human leukocyte treated with 8-ethoxycaffeine, showing quadriradial rearrange- 
ment involving two chromosomes of the 6-12, X group. Approximately  ;< 4500. 
292  BRIEF  NOTES whether  there  are localized areas of susceptibility 
to breakage by EOC in human chromosomes sim- 
ilar to  the  preferential  breakage  of  the  satellite 
fiber in plant chromosomes. 
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